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will result in the disabled being able to produce acceptable work. To do this, technician-demanding activities must be built up within rehabilitation centres which will be close enough to the needs of industry to attract interest if success is achieved. One way would be to orient such 'industrial' activities to the needs of educational establishments. Could such centres undertake, for example, the production and maintenance of classroom equipment for schools and colleges in the area? With the growth of new techniques of teaching in mathematics and science, there is an increasing demand for equipment of this type. This would allow a gradual approach to the standards of industry, while at the same time meeting a real need in society. Furthermore, the coming together in joint projects of those working in the rather separate fields of 'education' and 're-education' may well be of mutual advantage.
Summary
The fundamental problem of the living organism is survival, the achievement of which depends on the ability to adapt to changes in the environment. In a rapidly changing modem society we need to improve our techniques for adapting to environmental change. One way of doing this may be to increase our use of external memories to store information that is likely to date rapidly. Such developments may have considerable implications for the disabled. Rheumatoid arthritis may vary widely in its degree of severity. At the time of first presentation, in consequence, a correspondingly great variation in the pattern of radiological change in bone and soft tissue may be expected. Although radiological changes may lag considerably behind diagnostic clinical criteria, certain features usually provide valuable confirmatory diagnostic evidence in the acute and sub-acute stages. Synovectomy as a therapeutic measure is being more commonly adopted and, since it is desirable that this should be performed before significant destructive change has occurred, radiological detection of minimal abnormalities is receiving increasing attention.
These abnormalities are essentially related to synovial inflammation and proliferation and to associated hyperemia. While the disease may occasionally affect a single joint alone, polyarticular manifestations are more usual, the small joints of the hands and feet being especially prone to involvement. The examination of both these areas is always advisable in this diagnostic quest. Fine radiographic detail and magnification are frequently essential to enable recognition of minimal lesions.
Soft tissue thickening, especially round the joints of the fingers and toes, may be detected in the radiograph. While this is equally prominent on clinical examination, this should alert the radiologist to search for evidence of subarticular decalcification and periosteal reactions on the adjacent diaphyses. These changes, which are reversible if the attack subsides promptly, are considered to be due to hyperemia. Their presence is no guide to the rate of development and ultimate site of more characteristic stigmata of the disease.
Para-articular erosions provide the most typical sign, being related to the synovial attachments and being shown most usually on the bases of the proximal phalanges of the hands and feet and the heads of the metatarsals and metacarpals. In the last site, the synovial attachments in the valleculh may be concealed in standard projections. Supplementary projections to show these more clearly may be of value and, indeed, reveal erosions which are invisible in standard projections. Brewerton (1967, Brit. J. Radiol. 40, 233) has described a tangential projection of the metacarpal heads and Norgaard (1965, Radiology, 85, 325) a view of the hands taken in the 'ballcatching' position. The latter may incidentally reveal erosions of the pisiform and triquetrum. Other less conventional views, such as lateral projections of interphalangeal joints and slightly off-centred oblique views may show erosions to be considerably larger than would otherwise have been suspected. Rarely an erosion heals without trace, but the usual result is a circumscribed defect with a dense sclerotic margin, to remain as a permanent indication of the disease.
Other irreversible changes include joint space narrowing with little or no reactive bone formation, subluxation and subchondral bone cysts. Such relatively advanced changes may be found in patients who suffer only mildly from the disease and therefore present at a relatively late stage. Indeed, symptoms at that time may be the result of secondary joint degeneration. The characteristic appearance of the hip-joint affected by rheumatoid disease (narrowing of the medial portion of the joint space, medial migration of the femoral head and the development of protrusio acetabuli) may be closely simulated by many cases of so-called idiopathic osteoarthritis. The more aggressive forms of the disease, therefore, are likely to represent only a minority of the total number of individuals affected. [Abridged] by F Campbell Golding FRCP FFR (The Middlesex Hospital, London) When I became a radiologist, rheumatism was a dead subject. It would have been pleasant to share in the radiological advances made.
Radiology in Locomotor Disorders
Only twelve years ago we could not identify the characteristic appearance of the Reiter's heel. I had a dozen films of this lesion and failed to determnine the cause. The only feature that was common to all was the fact that they were young adult males. Reiter's disease was forgotten at that time and venereal disease was not mentioned in any of the clinical notes.
At this time also, the characteristic radiological appearance in the tibia of polyarteritis nodosa was unknown. Although rare, it was customary to amputate the patient's leg for intractable pain.
Recently the condition known as pseudo-gout has been described and classified as a crystal synovitis. Radiologists have been looking at these lesions all their radiological life without comprehension.
It is not customary to radiograph the sacroiliac joint in rheumatoid arthritis. I collected 68 patients who happened to have these radiographs. There were 57 females and 11 males. There were 18 patients who had slight or very slight unilateral lesions, 6 who had slight bilateral lesions and 3 who had obvious bilateral lesions.
I also collected 28 cases of osteitis condensans ilii; 27 were women. More than half had symptoms which could have been caused by the lesion. A significant number started symptoms after childbirth. The youngest patient was 29 years of age and the oldest 50. Possibly the lesions disappear with age. It is also possible that this disease is related to ankylosing spondylitis. It was often extremely difficult to determine whether there was slight erosion of the joint margins.
Radiology of the shoulder-joint is very dis-appointing. The shoulder-joint is not like any other joint. There are never the large osteophytes, the subchondral cysts, the sclerosis of articular surfaces, or gross cartilage loss. This is because the radiological findings in the rheumatic diseases depend upon changes in the rotator cuff. These changes are: pitting of the anatomical neck, upward movement of the humeral head, sclerosis of the acromion and atrophy of the tuberosities.
Pitting of the anatomical neck follows degeneration and tearing of the fibres of the cuff which are inserted there. Upward movement of the head follows atrophy of the fibres of the cuff which fill the space under the acromion. Sclerosis of the acromion is caused by pressure and atrophy of the tuberosities follows disuse.
Some years ago I collected 150 cases diagnosed (at an orthopeedic hospital) as capsulitis, periarthritis or frozen shoulder. There were 21 patients less than 45 years old and 24 more than 65. The females numbered 98 and the males 52. Only 66 showed evidence of the four radiological signs specified.
In another series of 227 cases diagnosed as tendinitis or subacromial bursitis, 69 had calcification in the capsule. Chondromalacia patellk: The middle-aged patient who has osteoarthritis confined to the patella with local cartilage loss is really suffering from the late effects of chondromalacia. An odd feature about cartilage is that it begins to degenerate when it ceases to grow or even before this. I collected 277 patients with this disease at one hospital and 64 who had been operated upon at another. In these two series there were 52 and 14 respectively who had radiological changes. Of the 341 patients 176 were under 30 years of age and 94 under 20. The youngest patient was 9 years old. Any doubtful radiological appearance can be confirmed by an anteroposterior tomograph of the patella; this will demonstrate the characteristic lunar pitting of the articular surface.
